Estradiol potentiation of NR2B-dependent EPSCs is not due to changes in NR2B protein expression or phosphorylation.
The hormone, 17β-estradiol (E2), influences the structure and function of synapses in the CA1 region of the hippocampus. E2 increases the density of dendritic spines and excitatory synapses on CA1 pyramidal cells, increases CA1 cells' sensitivity to excitatory synaptic input mediated by the NMDA receptor (NMDAR), enhances NMDAR-dependent long-term potentiation, and improves hippocampus-dependent working memory. Smith and McMahon (2006 J Neurosci 26:8517-8522) reported that the larger NMDAR-mediated excitatory postsynaptic currents (EPSCs) recorded after E2 treatment are due primarily to an increased contribution of NR2B-containing NMDARs. We used a combination of electrophysiology, Western blot, and immunofluorescence to investigate two potential mechanisms by which E2 could enhance NR2B-dependent EPSCs: An increase in NMDAR subunit protein levels and/or a change(s) in NR2B phosphorylation. Our studies confirmed the E2-induced increase in NR2B-dependent EPSC amplitude, but we found no evidence that E2 affects protein levels for the NR1, NR2A, or NR2B subunit of the NMDAR, nor that E2 affects phosphorylation of NR2B. Our findings suggest that the effects of E2 on NMDAR-dependent synaptic physiology in the hippocampus likely result from recruitment of NR2B-containing NMDARs to synapses rather than from increased expression of NMDARs or changes in their phosphorylation state.